Different effects of chronic phencyclidine on brain-derived neurotrophic factor in neonatal and adult rat brains.
The N-methyl-D-aspartate (NMDA) receptor and brain-derived neurotrophic factor (BDNF) are both known to play major roles in the normal development of the brain. We have hypothesized that the chronic blockade of NMDA with phencyclidine (PCP) may have a different effect on BDNF synthesis at different stages of development. In an acute experiment, rat pups and adult rats were injected with PCP (2.5, 5 or 10 mg/kg) at postnatal day (PD) 15 or 49, respectively. In a chronic experiment, rat pups were injected daily from PD 5 to PD 14 with PCP (2.5, 5 or 10 mg/kg), while adult rats were injected daily with the same dose from PD 39 to PD 48. BDNF levels in the hippocampus, striatum and frontal cortex were determined by ELISA assay 24 hours after the last injection. Chronic PCP treatment of neonatal rats induced a dose-dependent decrease in BDNF in the hippocampus but not in the frontal cortex and striatum. Single injection of PCP to rat pups showed a slight reduction of BDNF in the hippocampus but only at higher doses. In contrast to neonatal brain, neither acute nor chronic injection of PCP influenced BDNF in adult brain. These findings suggest that chronic blockade of NMDA receptor in the early neonatal period has an inhibitory effect on BDNF synthesis in the hippocampus and may impair normal neurodevelopment in rat pups.